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The bottom line
In the presence of the right
policies and investment climate,
private sector participation
in transmission systems can
improve the security, reliability,
and quality of supply in a
cost-effective manner. Ample
lessons exist for replication.
Strong, independent regulatory
institutions are critical. Such
institutions should be equipped
to develop detailed expansion
plans that make it possible to
identify and select projects. But
the government must be willing
to see reforms through. Partial
or incomplete reforms can
be expensive and ineffective.
Of paramount importance is
a commitment to cost-based
pricing.
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Private Sector Participation in Transmission Systems:
Making It Work
Why is this issue important?
In many developing countries, power
transmission systems are a bottleneck to
expansion of electricity service
Power grids require regular investments to meet growing demand,
maintain service reliability, and meet the international goals of universal access and a doubling of renewable-energy capacity. In many
countries power generation markets have been liberalized to attract
private investment, but congestion in transmission lines, which have
remained largely public, constrains the power trade and frustrates
competition. The investments needed to relieve that congestion may
not be readily available from public sources.
The private sector can be a strategic partner in building and
maintaining transmission networks, depending on how well its participation is structured to achieve the desired outcomes. Experience
in several countries, especially in Latin America, shows that private
participation can improve transmission service and reduce costs.
Power utilities in the Republic of Korea, Singapore, and Taiwan,
China, demonstrate that state-owned utilities can operate at high
standards of efficiency and management, although many do not. At
the same time, the interests of private owners create an incentive
for maximizing efficiency, an incentive markedly different from the
vote-winning and rent-seeking interests of politicians and bureaucrats (Besant-Jones 2006). But, in challenging legal and institutional
environments, is it possible to entice private companies to invest in
transmission infrastructure?

The short answer is yes. Between 1994 and 2013, the private
sector, particularly in Latin America, invested nearly $27 billion in
transmission infrastructure in low- and middle-income countries,
accounting for 78 percent of total costs of the projects in which
it was involved.1 Of the $27 billion, $12 billion was raised in Brazil
(2000–13). The concentration of activity in Latin America makes
sense, as utilities in most of the countries of the region had recently
undergone at least some power sector reforms and restructuring.
In Peru, private sector participation has driven down both
investment and operation and maintenance (O&M) costs. In a sample
of 15 projects, winning bids were, on average, 36 percent lower than
estimated annual costs (which also set the price cap). In the extreme
case, the winning bid for the Carhuamayo–Paragsha–Conococha–
Huallanca–Cajamarca–Cerro Corona–Carhuaquero line was 58
percent lower than the estimated annual cost (table 1).
Upper-middle-income countries account for about 65 percent
of the private capital raised for investment in transmission infrastructure between 1994 and 2013 (figure 1). A threshold for private
sector entry is formed by a combination of system size and per
capita income (Besant-Jones 2006).2 A large group of middle-income

1. According to the Private Participation in Infrastructure (PPI) Project Database, managed by the World Bank and the
Public-Private Infrastructure Advisory Facility (http://ppi.worldbank.org). The database records contractual arrangements in
which private parties assume operating risks in low- and middle-income countries. Some of these projects are public-private
partnerships.
2. Besant-Jones argues that country income level has more influence than system size on the roles of the public and private
sectors and on access to electricity services, whereas system size has more influence on market structure. When countries
such as Peru opened up their grid to private investment, the grid was weak and in dire need of capital (World Bank 2012).
India’s first experience with private participation in transmission infrastructure came when India was still classified as a
low-income country. Bearing out Besant-Jones’s thesis, Cambodia is the only low-income country with more than one such
transaction.
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Figure 1. Distribution of private sector investments in transmission infrastructure by country income levels, 1994–2013
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Source: World Bank Private Participation in Infrastructure (PPI) Project Database.

countries meets these threshold values with systems larger than a
thousand megawatts and national per capita income above US$900;
a small group of low-income countries falls below the threshold .
About two-thirds of developing countries fall into these two groups.

What have been the obstacles to private participation?
Old arguments for exclusive public ownership of
transmission lines have faded only slowly
Proposals to reform the power are often met with the argument that
power supply is a strategic matter or a social service that should be
controlled by the state. To cite one example, before sector reforms in
Peru, it was illegal to disclose maps showing transmission lines—for
reasons of national security. Similar sentiments are often expressed
with regard to water supply, roads, and other infrastructure.

Another argument advanced for keeping transmission networks
in government hands is that they are essential for system optimization. Over the years, this argument has proven unconvincing,
provided the asset owner relinquishes control over dispatch to an
independent service operator.
State control of the transmission network is sometimes justified
on grounds that power is a natural monopoly and therefore best
managed by the public sector. Although it is true that the operation
of transmission grids, by their nature, cannot be competitive, this
does not preclude the private sector from investing in transmission
infrastructure, although the approach must differ from that taken
in the case of private participation in generation. Many developing
countries do not meet the conditions necessary for attracting substantial amounts of private investment, but the case for private sector participation rests on how well it would achieve desired reform
outcomes under prevailing operating conditions (Besant-Jones 2006).
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Table 1. Cost estimates and winning bids of public-private transmission projects in Peru, 1998–2013
Annual transmission
cost (US$ millions)

“Where the incentives

Length
of line
(km)

Winning bid
as fraction
of cost
estimate (%)

Project

1998

Mantaro–Socabaya

700

300

179.0

27.6

42.6

35

1999

Southern electric transmission system reinforcement

444

180

74.5

11.5

14.3

19

2008

Eléctrica Carhuamayo–Paragsha–Conococha–Huallanca–
Cajamarca–Cerro Corona–Carhuaquero

696

360

106.1

10.0

42.6

58

price levels while improving

2008

Eléctrica Mantaro–Caravelí–Montalvo and Machu Picchu Cotaruse

200

350

35.7

5.4

5.6

4

availability and quality of

2008

Chilca–La Planicie–Zapallal

94

1,400

52.2

8.1

14.5

45

service compared with

2009

Zapallal–Trujillo

530

1,000

167.5

25.8

32.0

19

state-owned or privately

2010

Chilca–Marcona–Montalvo

872

700

291.0

48.2

61.6

22

2010

Tintaya–Socabaya and associated substations

207

400

43.6

6.7

12.3

46

2010

Talara–Piura

102

—

14.6

2.3

2.5

9

2010

L.T. Machupicchu–Abancay–Cotaruse

204

500

62.5

9.8

14.2

31

2011

Trujillo –Chiclayo

325

—

101.4

15.6

15.8

1

2012

Carhuaquero–Cajamarca Norte–Cáclic –Moyobamba

402

450

106.9

16.2

22.2

27

2013

Machupicchu –Quencoro –Onocora–Tintaya and associated
substations

356

354

114.3

16.7

28.5

41

2013

Mantaro–Marcona–Socabaya–Montalvo and associated substations

900

—

278.0

41.4

63.5

35

participation can reduce
operating costs, technical
losses, theft of service, and

regulated, vertically
integrated monopolies.”

Winning
bid

Cost
estimate
(price cap)

Year of
award

are right, private sector

Capacity
(MVA)

Capital
investment
(US$ million)

Note: MVA = megavolt amperes; O&M = operations and maintenance.

Using Peru as an example again, before the transmission sector was
opened to the private sector there, electricity users were already
paying cost-reflective tariffs (World Bank 2012).
Yet another objection to private involvement in transmission
infrastructure is that private participation increases the cost of
service to the end-user. Here, too, experience suggests otherwise, as
long as private participation is designed and pursued with adequate
incentives. Where the incentives are right, private sector participation
can reduce operating costs, technical losses, theft of service, and
price levels while improving availability and quality of service compared with state-owned or privately regulated vertically integrated
monopolies (Joskow 2008; World Bank 2012; IEA 2005).

What forms does private participation in
transmission infrastructure take?
A wide variety of models exists to suit
national circumstances
Private participation in transmission infrastructure can take many
forms, varying in terms of ownership of assets, assumption of risk,
responsibility for investment, and duration of contracts. Ownership
models tend to be long term to allow investors to recoup investments at set tariff levels and to transfer risks and responsibilities
to the private sector. In the concession model, the private investor
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“Independent regulatory
institutions and strong legal
systems are required to
enforce legal and policy
requirements, minimize
political influence, and
promote fairness.”

runs the business but does not own the infrastructure assets. In
other cases, the private investor runs the business and owns the
infrastructure assets. These conditions apply to both existing and
new transmission infrastructure. The variety in investment forms is
apparent in the names by which the corresponding contracts are
known: build-lease-transfer (BLT), build-own-operate (BOO), build-operate-transfer (BOT), build-own-operate-transfer (BOOT), build-rehabilitate-operate-transfer (BROT), rehabilitate-operate-transfer (ROT),
build-transfer-operate (BTO), or a mix (UNESCAP 2011; World Bank
2015). Projects identified in transmission master plans are awarded
through competitive selection.
Peru, for example, transferred provisional ownership of some
transmission facilities through ROT contracts but favored BOOT
contracts for new transmission lines, as did Argentina, Brazil, Chile,
India, and Zambia. The steps of a typical BOOT model, as used in
Peru, are described in box 1.
Project revenues are paid by clients (generators, large consumers, and distribution utilities) in proportion to their energy consumption and time of maximum demand, thus introducing an incentive
among consumers to switch their consumption from peak hours.
Project risks are borne by the transmission project; market risks,
by the whole system. The model has been effective in attracting
investment from the global capital market (World Bank 2012).

Box 1. Steps in the BOOT transmission model implemented
in Peru
1. Every second year, the system operator prepares a transmission
expansion plan based on least-cost, multi-attribute criteria.
2. Transmission projects that are part of the “guaranteed system”
undergo international bidding.
3. The bidder with the lowest guaranteed annual return is selected.
4. The BOOT contract guarantees the winner bidder’s revenue
requirements for a 30-year period.
Source: World Bank 2012.

What has to be done to attract private investment?
Success depends on a strong and independent
regulator, the right investment climate, and
good planning
Regulations. Any reform designed to attract private sector
investment depends on the existence of a sound legal and policy
framework.
Independent regulatory institutions and strong legal systems are
required to enforce legal and policy requirements, minimize political
influence, and promote fairness. Unless the regulator has sufficient
autonomy to carry out its duties, and in the absence of transparency
in procedures and processes, investors quickly lose confidence in
the credibility of reforms. The damaged trust is difficult and expensive
to repair (Besant-Jones 2006). In fact, restoring investor confidence
after a breach of rules, regulations, and trust can be harder than
starting the reform process, because such conduct sets a precedent
that is not easily ignored.
The legal and regulatory framework for how the power sector
will operate should be put in place before attempts to elicit private
interest begin. It should strike a balance between rigor and ease of
implementation. A regulatory framework that is too onerous may
deter new investment by making regulatory requirements too costly
for investors.
Regulations should be closely monitored and adjusted in
response to system conditions. Interviewees in Peru admitted
that, although reforms had been largely beneficial, they had been
performed with excessive optimism and without a full understanding
of the implications of adopting, with only minor modifications, a
Chilean model that had yet to be tested. The initial set of reforms
was therefore followed by a round of corrections. Growing concentration in ownership in the sector caused by a set of mergers made
it necessary to adopt an antitrust law to reduce the risk of vertical
reintegration and restricted competition. While regular reforms are
necessary to take corrective action, change comes at a cost that
needs to be balanced with the benefits.
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“Liberalization is a long
process rather than a
single event; it requires an
ongoing commitment by
the government to resolve
challenges when vested
interests and crosssubsidies are exposed.”

Poor pricing and cost-allocation mechanisms can undermine
the reform process. Electricity tariffs should be designed for full cost
recovery and sustainability. Regulations can also be used to provide
incentives for improving operating conditions.
Investment climate. Perhaps the most important element to
foster a positive investment climate is the political will to sustain
reform efforts and policies. Liberalization is a long process rather
than a single event; it requires an ongoing commitment by the government to resolve challenges when vested interests and cross-subsidies are exposed (IEA 2005). Valuing predictable conditions to
manage risks and avoid threats to investment returns, private
investors attach great importance to stability and adherence to laws
and contracts. For that reason, a credible regulatory system requires
more than a new regulatory body. Effective commercialization of the
transmission system cannot be achieved
even under private ownership if politicians
continue to interfere in procedures (BesantJones 2006).
Extending beyond the power sector,
a stable macroeconomic environment
(including low inflation), sound taxation
policies, access to foreign exchange, and
fiscal prudence, are important for attracting
private investment (Besant-Jones 2006).
Even after reforms are introduced, early
investors may need additional assurances
or incentives to cover perceived risks. In
Kenya, where reforms did not provoke sufficient interest in the private sector, guarantees from the World Bank Group and direct
capital injections from the International
Finance Corporation were needed to boost
investor confidence.
Under a new and untested regulatory regime, specific contractual
arrangements may be needed to provide
stability and credibility for private investors

(Besant-Jones 2006), especially in countries where reforms have
been halting or where earlier reforms have been reversed. The
additional measures needed to attract private investment may
include arrangements in which the government shares risk with
private investors until the preconditions for viability are met.
Planning. A centralized planning process is required to ensure
that only lines that lead to least-cost expansion are selected for
implementation by the private sector. In Peru poor planning resulted
in the development of a radial transmission system that raised
risks of congestion, did not promote energy efficiency, failed to
contribute to regional energy integration, and failed to improve one
of the lowest rates of access to electricity in rural Latin America.
The planning process should identify cost-effective projects in a

Photo: Thinkstock
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Make further
connections
Live Wire 2014/1.
“Transmitting Renewable
Energy to the Grid,” by
Marcelino Madrigal and
Rhonda Lenai Jordan.
Live Wire 2014/17.
“Incorporating Energy from
Renewable Resources into
Power System Planning,”
by Marcelino Madrigal and
Rhonda Lenai Jordan.

transparent manner, thereby increasing the credibility of the regulatory framework (World Bank 2012).
Planning for power system expansion should be proactive,
transparent, and based on solid forecasting and analysis. Given the
gestation period of projects, planning should be done in advance, so
that the transmission network keeps up with growing demand and
new capacity. Projects must be executed in line with the schedules
proposed in the expansion plan. Procurement and licensing processes must not be allowed to cause delays.
Right-of-way acquisition and permitting and licensing processes
can discourage the private sector from implementing projects. In
Peru disputes over development of transmission lines and other
infrastructure have stalled several major projects, jeopardizing
system security and reliability. Developers there are responsible for
obtaining social and environmental licenses, but this function could
be better performed by the public entity.
Restructuring and reforms should factor in possible loss of
jobs. On average, state-operated utilities employ more people than
privately run ones to produce the same level of output, as exemplified in Peru (World Bank 2012). Gains in labor productivity following
the introduction of the private sector are usually linked to a reduction
in staff (Gassner, Popov, and Pushak 2009). Policy makers need to
weigh the tradeoff between an increase in output and service quality
and a reduction in staff, keeping in mind that staff reductions can
occur over several years and are usually small relative to the national
labor force.
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Get Connected to Live Wire
“Live Wire is designed
for practitioners inside
and outside the Bank.
It is a resource to
share with clients and
counterparts.”

Live Wires are designed
for easy reading on the
screen and for downloading
and self-printing in color or
black and white.

The Live Wire series of online knowledge notes is an initiative of the World Bank Group’s Energy
and Extractives Global Practice, reflecting the emphasis on knowledge management and solutions-oriented knowledge that is emerging from the ongoing change process within the Bank
Group.

For World Bank employees:
Professional printing can
also be undertaken on
a customized basis for
specific events or occasions
by contacting GSDPM
Customer Service Center at
(202) 458-7479, or sending a
written request to cgsdpm@
worldbank.org.

Each Live Wire delivers, in 3–6 attractive, highly readable pages, knowledge that is immediately
relevant to front-line practitioners.
Live Wires take a variety of forms:

• Topic briefs offer technical knowledge on key issues in energy and extractives
• Case studies highlight lessons from experiences in implementation
• Global trends provide analytical overviews of key energy and extractives data
• Bank views portray the Bank Group’s activities in the energy and extractives sectors
• Private eyes present a private sector perspective on topical issues in the field
Each Live Wire will be peer-reviewed by seasoned practitioners in the Bank. Once a year, the
Energy and Extractives Global Practice takes stock of all notes that appeared, reviewing their
quality and identifying priority areas to be covered in the following year’s pipeline.

Please visit our Live Wire web page for updates:
http://www.worldbank.org/energy/livewire
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Contribute to
If you can’t spare the
time to contribute to
Live Wire, but have an
idea for a topic, or case we
should cover, let us know!

Do you have something to say?
Say it in Live Wire!

We welcome your ideas
through any of the following
channels:
Via the Communities of
Practice in which you are
active

Those working on the front lines of energy and extractives development in emerging economies
have a wealth of technical knowledge and case experience to share with their colleagues but
seldom have the time to write for publication.

By participating in the Energy
and Extractives Global
Practice’s annual Live Wire
series review meeting

Live Wire offers prospective authors a support system to make sharing your knowledge as easy as
possible:

• Trained writers among our staff will be assigned upon request to draft Live Wire stories with
staff active in operations.

By communicating directly
with the team (contact
Morgan Bazilian, mbazilian@
worldbank.org)

• A professional series editor ensures that the writing is punchy and accessible.
• A professional graphic designer assures that the final product looks great—a feather in your cap!
Live Wire aims to raise the profile of operational staff wherever they are based; those
with hands-on knowledge to share. That’s your payoff! It’s a chance to model good
“knowledge citizenship” and participate in the ongoing change process at the Bank,
where knowledge management is becoming everybody’s business.
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mirrors the distribution of energy consumption (figure 2). In 2010,
almost half of all such emissions were associated with the two
largest global energy consumers, and more than three-quarters
were associated with the top six emitting countries. Of the remaining
energy-related CO2 emissions, about 8 percent were contributed
by other high-income countries, another 15 percent by other
Gas Inventory
United Nations Framework Convention on Climate Change, Greenhouse
0.php
Data—Comparisons By Gas (database). http://unfccc.int/ghg_data/items/380

1

other solid fuels (such

as coal and lignite).

middle-income countries, and only 0.5 percent by all low-income
countries put together.
Coal is, by far, the largest source of energy-related CO2 emissions
globally, accounting for more than 70 percent of the total (figure 3).
This reflects both the widespread use of coal to generate electrical
power, as well as the exceptionally high CO2 intensity of coal-fired
power (figure 4). Per unit of energy produced, coal emits significantly
more CO emissions than oil and more than twice as much as natural
2

gas.

